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(54) ABNORMALITY DETECTION DEVICE FOR SOLENOID VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the abnormality 
detection device of a solenoid valve which can judge the 
abnormality of the solenoid valve accurately by changing 
the voltage threshold value timely responding thereto, 
even if a battery or an ignition voltage is changed by the 
load state of an electric equipment in a vehicle. 
SOLUTION: In the abnormality detection device of a 
solenoid valve provided with a solenoid valve drive 
control means (q) for controlling the drive of a solenoid 
valve (g), a solenoid valve drive voltage monitor means 
(b) for monitoring the voltage applied to the solenoid 
valve (g), a comparison means (c) for comparing the 
voltage monitored by the solenoid valve drive voltage 
monitor means (b) with a prescribed voltage threshold 

value and judge means (d) forjudging whether the solenoid valve (g) is operated normaly or 
not based on the comparison result in the comparison means (c), a voltage threshold value 
preparing means (e) forjudging whether the solenoid valve (g) is operated normaly or not is 
provided and the voltage threshold value preparing means (e) prepares the voltage threshold 
value based on the voltage of a battery (f). 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the malfunction detection equipment of the solenoid valve 
which judges whether this invention has a solenoid valve in the cpndition of operating normally by 
relation with supply supply voltage. 
[0002] 

[Description of the Prior Art] Conventionally, as malfunction detection equipment of a solenoid valve, 
what is indicated by the Japanese-Patent- Application-No. No. 261837 [ seven to ] official report is 
known, for example. The malfunction detection equipment of this conventional example is what judged 
whether each solenoid would operate normally by comparing the level of the driver voltage of a solenoid 
with the level of reference voltage. When the level of said reference voltage is called for by the 
operation based on the level of the driver voltage at the time of OFF of each solenoid and the solenoid is 
turned on It was constituted so that the driver voltage level value at the time of the last OFF might be 
read as it is as a driver voltage level value at the time of OFF of the solenoid. 
[0003] 

[Problem(s) to be Solved by the Invention] The malfunction detection equipment of the solenoid valve 
of the above-mentioned conventional example had the trouble which is described below, in order that a 
reference voltage level might calculate the level value of the driver voltage at the time of OFF as this 
level value last time as mentioned above when there is a solenoid tumed on in case a reference voltage 
level is calculated. That is, since said reference voltage level stops corresponding to change of battery 
vohage when battery voltage changes between the times of decision of this time [ time / of the last 
decision ], in order to use the level value of the last time as a reference voltage level when all solenoids 
are tumed on, although it is necessary to also change a reference voltage level in connection with [ since 
the battery voltage in a car changes with the load profile initiations of electronic autoparts ] it as it is, 
malfunction detection precision will fall. 

[0004] This invention was made paying attention to the above conventional troubles, and let it be the 

offering-malfunction detection equipment of solenoid valve which can make abnormality judgment of 
solenoid valve on accuracy object by changing a driver voltage threshold timely according to the load 
profile initiation of the electronic autoparts in a car, according to it, even if it changes a dc-battery or an 
ignition electrical potential difference. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object with the malfunction 
detection equipment of the solenoid valve of this invention claim 1 publication The solenoid-valve 
actuation control means a which controls actuation of a solenoid valve g to be shown in drawing 
corresponding to a claim of drawing 1 The solenoid- valve driver voltage monitor means b which^ carries 
out the monitor of the electrical potential difference concerning said solenoid valve g The comparison 
means [ a predetermined electrical-potential-difference threshold / electrical potential difference / by 
which the monitor was carried out with this solenoid-valve driver voltage monitor means b ] c In the 
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malfunction detection equipment of the solenoid valve equipped with a decision means d to judge 
whether said solenoid valve g operates normally based on the comparison result in this comparison 
means c It had the electrical-potential-difference threshold creation means e forjudging whether said 
solenoid valve g operates normally, and this electrical-potential-difference threshold creation means e 
was made into the means constituted so that said electrical-potential-difference threshold may be created 
based on Dc-battery f or an ignition electrical potential difference. Moreover, with the malfunction 
detection equipment of a solenoid valve according to claim 2, said comparison means c was made into 
the means constituted so that only the digitized comparison result may be inputted into said solenoid- 
valve actuation control means a in the malfunction detection equipment of said solenoid valve according 
to claim 1 . Moreover, with the malfunction detection equipment of a solenoid valve according to claim 
3, said electrical-potential-difference threshold creation means e was made into the means constituted so 
that an electrical-potential-difference threshold may be created in the malfunction detection equipment 
of said solenoid valve according to claim 1 or 2 by pressuring partially Dc-battery for an ignition 
electrical potential difference. 
[0006] 

[Function] With the malfunction detection equipment of a solenoid valve according to claim 1, in the 
electrical-potential-difference threshold creation means e forjudging whether a solenoid valve operates 
normally as mentioned above, since the electrical-potential-difference threshold was created based on 
Dc-battery f or the ignition electrical potential difference, even if it changes Dc-battery for an ignition 
electrical potential difference, when changing an electrical-potential-difference threshold according to 
the load profile initiation of the electronic autoparts in a car according to it, an abnormality judgment of 
a solenoid valve g can be made on accuracy. With the malfunction-detection equipment of a solenoid 
valve according to claim 2, in the malfunction-detection equipment of said solenoid valve according to 
claim 1, since a comparison means c to compare an electrical-potential-difference threshold with the 
electrical potential difference concerning said solenoid valve g inputted only the digitized comparison 
result into said solenoid-valve actuation control means a, the number of input port of the solenoid-valve 
actuation control means a is reduced, thereby, it is possible to lower the rank of the solenoid- valve 
actuation control means a, and cost is reduction-ized. In the malfunction detection equipment of said 
solenoid valve according to claim 1 or 2, by pressuring partially Dc-battery f or an ignition electrical 
potential difference, the electrical-potential-difference threshold creation means e is having created the 
electrical-potential-difference threshold, and can create a threshold easily with the malfunction detection 
equipment of a solenoid valve according to claim 3. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail with a drawing. 

[0008] The circuit diagram in which drawing 2 shows the malfunction detection equipment of the 
solenoid valve of the gestalt 1 of implementation of invention, (Gestalt 1 of implementation of 
invention) Drawing showing the established state of ON threshold [ as opposed to battery voltage in 
drawing 3 ], and an OFF threshold, Drawing 4 is drawing showing the abnormality decision approach, 
and it sets to drawing 2 R> 2. 10 A controller, The microprocessor from which 1 1 constitutes a solenoid- 
valve driving means and a decision means, MOSFET from which 21 constitutes the switching means for 
solenoid actuation of a solenoid valve, The partial pressure circuit of solenoid driver voltage where 31 
constitutes a solenoid- valve driver voltage monitor means, 41, the partial pressure circuit of supply 
voltage where 42 constitutes an electrical-potential-difference threshold creation means, the comparator 
with which 51 and 52 constitute a comparison means, SOL. A (B, C-H) is the solenoid of a solenoid 
valve, and -f-VB. The plus terminal of the mounted dc-battery VB and G are the mounted dc-battery VB. 
It is the gland where a minus terminal is connected. 

[0009] Said each solenoid SOL.A (B, C-H) drives each solenoid valve in mounted antiskid-control 
equipment, and the end is [ the exiting coil of each of this solenoid SOL.A (B, C-H) ] Dc-battery VB. 
Plus terminal +yB It connects, respectively and the other end is connected to the drain of M0SFET21, 
respectively, and — The source is grounded to Gland G and, as for said M0SFET21, the gate is 
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connected to each signal output port OUT. A (B, C-H) of a microprocessor 11. 

[0010] The partial pressure circuits 41 and 42 of said supply voltage are Dc-batteries VB, respectively. 
Resistance of two each which pressures electrical potential difference V partially 41a, It is constituted by 
41b, and 42a and 42b. These two resistance 41a and 41b, and 42a and 42b It connects with a serial, 
respectively and the end is Dc-battery VB. Plus terminal +VB It connects. The other end While 
connecting with the car-body gland G, two resistance 41a, 41b, and 42a and between 42b are connected 
to the plus terminal of a comparator 51, and the minus terminal of a comparator 52, respectively. And it 
is set up by changing the resistance of each circuit as the ON threshold L at the time of solenoid SOL.A 
(B, C-H) ON, and an OFF threshold H at the time of solenoid SOL.A(B, C-H) OFF. This ON threshold 
L and the OFF threshold H carry out increase and decrease of the set point of change according to the 
increase and decrease of change of battery voltage V, as shown in drawing 3 , respectively. 
[001 1] The partial pressure circuit 31 of the driver voltage conceming said solenoid SOL.A (B, C-H) 
Two resistance 31a which pressures partially the source of each M0SFET21, arid the electrical potential 
difference between each solenoid SOL.A (B, C-H), It is constituted by 31b and these two resistance 31a 
and 31b is connected to a serial. The end is connected with the source of each M0SFET21 between each 
solenoid SOL.A (B, C-H). The other end While connecting with the car-body gland G, resistance 31a 
and between 31b are connected to the minus terminal of a comparator 51, and the plus terminal of a 
comparator 52. [ two ] And the source of each M0SFET21 and the driver voltage between each solenoid 
SOL.A (B, C-H) A partial pressure is carried out by each partial pressure circuit 31. Each of this monitor 
driver voltage by which the partial pressure was carried out It is compared with the reference electrical 
potential difference (the ON threshold L and the OFF threshold H) made from battery voltage V by the 
partial pressure circuits 41 and 42 with comparators 51 and 52, respectively. Both this comparison result 
signal (digital signal) is inputted into monitor input port motor octane number. A 1 of a microprocessor 
11, and A2 (motor octane number. Bl, B-2, motor octane number. CI, C2, motor octane number. HI, 
H2), 

[0012] And the inputted comparison result signal (digital signal) judges whether each solenoid SOL.A 
(B, C-H) operates normally based on the driving signal to each solenoid SOL.A (B, C-H) with the 
decision means which it had in the microprocessor 11. 

[0013] On the other hand, the antiskid control of a car is performed by said microprocessor's 1 1 
constituting a solenoid-valve actuation control means, and making each M0SFET21 switch and carrying 
out ON-OFF actuation of each solenoid SOL.A (B, C-H) with the signal from each signal output port 
OUT.A (B, C-H). 

[0014] Next, an operation of the gestalt 1 of operation of this invention is explained. Since the 
malfunction detection equipment of the solenoid valve of the gestalt 1 of operation of this invention is 
constituted as mentioned above, the partial pressure of the driver voltage of solenoid SOL.A [ ON-OFF / 
A / switching of each M0SFET21 ] (B, C-H) is carried out by the partial pressure circuit 31. And the 
electrical potential difference at the time of ON of solenoid SOL.A at this time (B, C-H) and the 
electrical potential difference at the time of OFF have a big difference. Moreover, in order to detect 
descent of the electrical potential difference at the time of OFF by hfting of the electrical potential 
difference at the time of ON by buildup of ON resistance of M0SFET21 at the time of ON, and buildup 
of the leakage current of the M0SFET21 grade at the time of OFF As shown in drawing 3 , the OFF 
threshold H and the ON threshold L are formed in each at the time of -ON at the time of OFF, and it is 
compared with monitor driver voltage by each comparators 51 and 52. 

[0015] The ON threshold L is set up based on the electrical potential difference detected in the partial 
pressure circuit 41. Namely, in a comparator 51 The monitor driver voltage by which the partial pressure 
was carried out in the partial pressure circuit 3 1 is compared with the ON threshold L. When monitor 
driver voltage is under the ON threshold L (always [ forward ] at the time of driver voltage ON) When 1 
and monitor driver voltage are beyond the ON thresholds L at the time of the abnormalities at the time 
of driver voltage OFF (at the time of the abnormaUties at the time of driver voltage ON), the digital 
signal of 0 It is inputted into monitor input port motor octane number. A 1 of a microprocessor 11, and 
(motor octane number.B 1 , motor octane number.Cl , motor octane number.Hl), respectively. 
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[0016] The OFF threshold H is set up based on the electrical potential difference detected in the partial 
pressure circuit 42. Moreover, in a comparator 52 The monitor driver voltage by which the partial 
pressure was carried out in the partial pressure circuit 31 is compared with the OFF threshold H. When 
monitor driver voltage is over the OFF threshold H (always [ forward ] at the time of driver voltage 
OFF) When 1 and monitor driver voltage are below the OFF thresholds H at the time of the 
abnormalities at the time of driver voltage ON (at the time of the abnormalities at the time of driver 
voltage OFF), the digital signal of 0 It is inputted into monitor input port motor octane number. A2 of a 
microprocessor 11, and (motor octane number.B-2, motor octane number.C2, motor octane number.H2), 
respectively. 

[0017] Moreover, since the value is changed according to change of battery voltage V as the ON 
threshold L and the OFF threshold H pressure battery voltage V partially by the partial pressure circuits 
41 and 42, and are made and it is shown in drawing 3 , it has the composition of not being influenced of 
the variation in the electrical potential difference at the time of ON by the difference in battery voltage V 
although the increment in ON resistance is detected. And as two comparison result signals (lorO) by 
comparators 51 and 52 are inputted into a microprocessor 11 and shown in the abnormality decision 
approach of drawing 4 It is what makes that judgment, respectively normal [ at the time of a driving 
signal ON and OFF / in abnormalities ] by combination with the driving signal (at the time of ON: at the 
time of 1 and OFF : 0) outputted to each M0SFET21 from a microprocessor 1 1 - Hereafter, the 
abnormality decision approach is explained based on drawing 3 and drawing 4 . 
[0018] (b) Since it is an all seems well that the monitor driver voltage detected in the partial pressure 
circuit 31 at the time of a driving signal ON at the time of a driving signal ON is under the ON threshold 
L, it is Since the result of (1) which is (1) under the ON threshold L, and is over the OFF threshold H 
is not possible as an actual problem, a monitor circuit (the partial pressure circuits 41 and 42 or 
comparators 5 1 and 52) is judged to be unusual. 

- Since it is in ON Tokimasa usual state field when it is (1) under the ON threshold L and is the result of 
calling it (0) below the OFF threshold H, it is judged that it is an alFseems well. 

- It is (0) beyond the ON threshold L, and since the result (0) is in a malfunction detection field below 
the OFF threshold H, a monitor circuit or an actuation circuit is judged to be unusual. 

- It is judged that the result of (1) which is (0) beyond the ON threshold L, and is over the OFF threshold 
H is in the abnormal condition which Solenoid SOL short-circuited. 

[0019] (b) Since it is an all seems well that the monitor driver voltage detected in the partial pressure 
circuit 31 at the time of a driving signal OFF at the time of a driving signal OFF is over the OFF 
threshold H, it is -. Since the result of (1) which is (1) under the ON threshold L, and is over the OFF 
threshold H is not possible as an actual problem, a monitor circuit (the partial pressure circuits 41 and 42 
or comparators 5 1 and 52) is judged to be unusual. 

- When it is (1) under the ON threshold L and is the resuh of calling it (0) below the OFF threshold H, it 
is judged that it is in the abnormal condition which Solenoid SOL disconnected. 

- It is (0) beyond the ON threshold L, and since the result (0) is in a malfunction detection region below 
the OFF threshold H, a monitor circuit or an actuation circuit is judged to be unusual. 

- Since it is in an OFF Tokimasa usual state field when it is (0) beyond the ON threshold L and is the 
result of calling it (1) exceeding the OFF threshold H, it is judged that it is an all seems well. With as 
mentioned above, the combination of two comparison result digital signals by comparators 51 and 52, 
and the driving signal outputted to each M0SFET21 It is what can detect whether it is in the condition 
that Solenoid SOL is operating normally. At these results, especially the time of an abnormal occurrence 
An operator is told about an abnormal occurrence by carrying out an alarm display to an instrument 
panel etc., and/or generating a beep sound at the same time it performs failsafe operation, such as 
switching a halt or control for control of all of antiskid-control equipments, or its part. 

[0020] As explained to a detail above, according to the malfiinction detection equipment of the solenoid 
valve of the gestalt 1 of implementation of this invention With having constituted so that battery voltage 
V might be pressured partially by the partial pressure circuits 41 and 42 and the ON threshold L for 
judging whether solenoid SOL.A (B, C-H) of each solenoid valve operates normally and the OFF 
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threshold H might be made Even if it changes battery voltage V, when changing the ON threshold L and 
the OFF threshold H according to the load profile initiation of the electronic autoparts in a car according 
to it, the effectiveness that an abnormality judgment of a solenoid valve can be made now on accuracy is 
acquired. 

[0021] Moreover, since only two digital signals as a comparison result which compared the ON 
threshold L and the OFF threshold H with driver voltage, respectively were inputted into the 
microprocessor 1 1, the number of input port of a microprocessor 1 1 is reduced, thereby, it can be 
possible to lower the rank of a microprocessor 1 1 and cost can be reduction-ized. 
[0022] Moreover, a threshold can be easily created now by having created the ON threshold L and the 
OFF threshold H by the partial pressure circuits 41 and 42 which pressure battery voltage V partially. 
[0023] (Gestalt 2 of implementation of invention) Next, the malfunction detection equipment of the 
solenoid valve of the gestalt 2 of implementation of invention is explained. In addition, in explaining the 
gestah 2 of implementation of this invention, the same sign is attached to the same configuration as the 
gestalt 1 of implementation of said invention, explanation is omitted, and only a point of difference is 
explained. Moreover, the thing same also about an operation and effectiveness as the gestalt 1 of 
implementation of invention omits explanation. 

[0024] The circuit diagram in which drawing 5 shows the malfiinction detection equipment of the 
solenoid valve of the gestalt 2 of implementation of invention, the circuit diagram in which drawing 6 
shows the detail of a signal composition circuit, and drawing 7 are drawings showing the abnormality 
decision approach of a solenoid valve. The malfunction detection equipment of the solenoid valve of the 
gestalt 2 of implementation of this invention A signal is compounded as a result of selecting both the 
comparison result signal from both the comparators 51 and 52 in the gestalt 1 of implementation of said 
invention with a driving signal, respectively at the time of a driving signal ON and OFF. as one 
abnormalities and a normal decision signal — monitor inpiit port motor octane number.a (motor octane 
number.b ~) of a microprocessor 1 1 The point equipped with the signal composition circuit (comparison 
circuit) 60 for making it input into motor octane number.c and motor octane number.h is different in the 
gestalt 1 of implementation of said invention, and, for this reason, the comparison circuit is not prepared 
in the microprocessor 11. 

[0025] Namely, 1st AND gate 61 into which the comparison result signal (digital signal lorO) and 
driving signal (-:lorOFF:0) from a comparator 51 are inputted as said signal composition circuit 60 is 
shown in drawing 6 , The inverter 62 into which a driving signal (-:lorOFF:0) is inputted, 2nd AND 
gate 63 into which the output signal (reversal driving signal of-:lorOFF:0) and the comparison result 
signal (digital signal lorO) fi'om a comparator 52 by which the polarity was reversed with this inverter 
62 are inputted, It consists of OR gates 64 into which the digital output signal fi'om said 1st AND gate 
61 and the digital output signal of 2nd AND gate 63 are inputted. Only the digital output signal firom this 
OR gate 64 is constituted so that it may be inputted into monitor input port motor octane number.a 
(motor octane number.b, motor octane number.c, motor octane number.h) of a microprocessor 11. 
[0026] in addition, drawing showing the digital signal.condition at the time of the driving signal [ in / in 
drawing 7 / each point (A, B, C, D, E points) of drawing 6 ] ON, and OFF - it is - (b) a comparison 
result signal state with the ON threshold L at the time of the driving signal ON in an A point, and (b) 
comparison result signal state (Ha) with the OFF threshold H at the time of the driving signal OFF in a 
B point, The digital signal condition at the time of the driving signal ON in C point, and OFF, (d) The 
digital signal condition at the time of the driving signal ON in D point and OFF is shown, and the axis of 
abscissa shows the change condition of the monitor driver voltage bordering on the ON threshold L and 
the OFF threshold H in this drawing. 

[0027] In said 1st AND gate 61, and with the combination of the comparison result signal (signal: at 
time [ Always / forward / at the time of a driving signal ON ] of abnormalities in lor signal : 0) output 
(A point) fi*om a comparator 51, and a driving signal (-:lorOFF:0) time [ of a driving signal ON ]: - 1 - 
and always [ forward ] at the time of a driving signal ON - signal: ~ only at the time of 1, it can set at 
the time of a driving signal ON ~ normal — decision signal: 1 - moreover, when other, signakO is 
outputted, respectively (C point). 
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[0028] In said 2nd AND gate 62, moreover, the comparison result signal (signal: at time [ Always / 
forward / at the time of a driving signal ON ] of abnormalities in lor signal : 0) output from a 
comparator 51 (B point), With combination with the output signal (reversal driving signal of-:lorOFF:0) 
by which the polarity was reversed with the inverter 62 time [ of a driving signal OFF ]: ~ 1 ~ and 
. always [ forward ] at the time of a driving signal OFF ~ signal: only at the time of 1, it can set at the 
time of a driving signal OFF — normal — decision signal:! ~ moreover, when other, signahO is 
outputted, respectively (D point). 

[0029] and normal in said OR gate 64, only \yhen [ of the digital output signal from said 1st AND gate 
61, and the digital output signal from 2nd AND gate 63 ] either is 1 at least ~ decision signal: 1 - 
moreover, when other, abnormality decision signal:0 is outputted, respectively (E points). 
[0030] That is, the output signal (E points) of this OR gate 64 itself constitutes the abnormalities and 
normal decision signal of driver voltage. 

[0031] Therefore, according to the malfiinction detection equipment of the solenoid valve of the gestalt 
2 of implementation of this invention, since one input port is sufficient for the input signal to a 
microprocessor 1 1, it can be possible to lower the rank of a microprocessor 1 1 fiirther, and cost can be 
reduction-ized further. 

[0032] As mentioned above, although the gestalt of operation of this invention has been explained in fiiU 
detail with the drawing, a concrete configuration is not restricted to the gestalt of implementation of this 
invention, and even if the design change in the range which does not deviate from the summary of this 
invention etc. occurs, it is included in this invention. 

[0033] For example, although the gestalt of implementation of invention showed the example which 
detected the electrical-potential-difference threshold based on battery voltage V, you may make it detect 
based on an ignition electrical potential difference. Moreover, with the gestalt of implementation of 
invention, although applied to the malfiinction detection equipment of the solenoid valve of the antiskid- 
control equipment in a car, it is applicable to the malfimction detection equipment of the solenoid valve 
in a car and others. 
[0034] 

[Effect of the Invention] If it is in the malfiinction detection equipment of a solenoid valve given in this 
invention claim 1 as explained above The solenoid-valve actuation control means which controls 
actuation of a solenoid valve, and the solenoid-valve driver voltage monitor means which carries out the 
monitor of the electrical potential difference conceming said solenoid valve, A comparison means [ a 
predetermined electrical-potential-difference threshold / electrical potential difference / by which the 
monitor was carried out with this solenoid- valve driver voltage monitor means ], In the malfunction 
detection equipment of the solenoid valve equipped with a decision means to judge whether said 
solenoid valve operates normally based on the comparison result in this comparison means It has an 
electrical-potential-difference threshold creation means forjudging whether said solenoid valve operates 
normally, and this electrical-potential-difference threshold creation means is constituted so that said 
electrical-potential-difference threshold's may be created based on a dc-battery or an ignition electrical 
potential difference. Even if it changes a dc-battery or an ignition electrical potential difference, when 
changing an electrical-potential-difference threshold according to the load profile initiation of the 
electronic autoparts in a car according to it, the effectiveness that an abnormality judgment of a solenoid 
valve can be made now on accuracy is acquired. Moreover, in the malfiinction detection equipment of 
said solenoid valve according to claim 1, with being constituted so that said comparison means may 
input only the digitized comparison result into said solenoid-valve actuation control means, the number 
of input port of a solenoid-valve actuation control means is reduced, and, thereby, the effectiveness of 
addition of it being possible to lower the rank of a solenoid- valve actuation control means, and coming 
to be able to carry out [ **** ]-izing of the cost is acquired in the malfunction detection equipment of a 
solenoid valve according to claim 2. Moreover, with the malfiinction detection equipment of a , solenoid 
valve according to claim 3, the effectiveness of addition that a threshold can be easily created now with 
being constituted so that said electrical-potential-difference threshold creation means may create an 
electrical-potential-difference threshold by pressuring partially a dc-battery or an ignition electrical 
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potential difference is acquired in the malfunction detection equipment of said solenoid valve according 
to claim 1 or 2. 

[Translation done.] 
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* NOTICES * 

JPO and KCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solenoid- valve actuation control means which controls actuation of a solenoid valve, and 
the solenoid-valve driver voltage monitor means which carries out the monitor of the electrical potential 
difference conceming said solenoid valve, A comparison means [ a predetermined electrical-potential- 
difference threshold / electrical potential difference / by which the monitor was carried out with this 
solenoid- valve driver voltage monitor means ], In the malfunction detection equipment of the solenoid 
valve equipped with a decision means to judge whether said solenoid valve operates normally based on 
the comparison result in this comparison means It is malfunction detection equipment of the solenoid 
valve which is equipped with the electrical-potential-difference threshold creation means forjudging 
whether said solenoid valve operates normally, and is characterized by constituting this electrical- 
potential-difference threshold creation means so that said electrical-potential-difference threshold may 
be created based on a dc -battery or an ignition electrical potential difference. 

[Claim 2] Said comparison means is malfunction detection equipment of the solenoid valve according to 
claim 1 characterized by being constituted so that only the digitized comparison result may be inputted 
into said solenoid-valve actuation control means. 

[Claim 3] Said electrical-potential-difference threshold creation means is malfunction detection 
equipment of the solenoid valve according to claim 1 or 2 characterized by being constituted so that an 
electrical-potential-difference threshold may be created by pressuring partially a dc-battery or an 
ignition electrical potential difference. 



[Translation done.] 
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[0001] 

v&b comi^x'iEmzm^t i wzhhp^ij^mm 
t^mmii^m^miiims.izm-rh . 

[0002] 

mm. #iW7 - 2 6 1 8 3 7^m^zsd.mtix\^ 
Jt®-ri.^i:(;j; 0, ^yuy-f \^*^iEmzmi^thf}^ 

Mi. ^tl^1Xff)VV/A H<7)OFFB#{Cfc{t^|EI8m 

s.<^v^iv^mi<z-mx'ik^t>tiXii'o. vv/Ay-if 

<7)IB|!JSJEW'<./Hlt Ur, B5lll<:0OFF^tClD(tl,i! 
[0003] 

ti, BiriI]OFFB#{cfc(tSiBi!llffit01x'^;HiSr4-lHl«7) 

^zw<-hi.otmm^.f>^h'^fz. ap*>. ^Mtcfctts^N' 
tb. ^tnz^r>xmi^^]y<fui>^ix'^h-mm 
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TthZblz^^l, . 

[0004] ^^BHti. ±a;c7)J: 3 ^(S*<7)RII;±iC« 
SLX^j:^ixfzhff)X\ WmiztH'r^VM&(7)mmL 

Tt, ^ixizi^tx^AJ^o-mstmsmmi^it-^ 
^iztizx'o. mm^m^-mi]Emiz'ff oztij^ 

[0005] 

[i!iiiii^»^-ri.?tJ6of^g] ±a<oaw^a^-rs^c 
»>ic:^mnm i ^immm.it-mmiiims.x-ti. 

. EB5fflf^«¥S e W < V -f 'J f i ;t«i>f "/ i^sym 

ESr«(cfrie«ErattSrf^)S-r§ i a izm^^iix^^i 
mx-ii, mMimmtm<7)mm^m^miiimmz}s 
immM^mmmmaizx:hi-i x a mm^n 
. «iii5iiaT-{s. Meii^iiL^{i2(=ie«i(^miat#i^ 

r>xmEmm^:i^m-hXomjs.^tix^^?>^&t t 

[0006] 

[f^ffl] mutmnzimffymm^m'miiimm.xii. 
mm<r>xo<,z. mmi^i}^mzmm-^ipsif)^<rmi^ 

40 /iJi^^::^-yi^3y«E$-»cmEKfflSrf^fi^-ri.J:p 

tLitJty), mmizmimm&(r)mmuzX'yx. 

^'N'-yrU f *^^{i-^^^-'y->.3 ySE*^'^LTt, -e 

ixtcK i:Ti;Era€*>'^^«)-ri. t i •? , «is#g(?) 
«#«oPSjfiiaiSiST{i. miBif^iie«w««#o 

M^^B^S(^fc^^T, ttEi9ffltBine®l#glc*^*^ 
S«Ei:^ii:!K-rSit«#ac{i. r-J^MtLtzm 

50 vliitciO. «fia#IBii*J«l#Sac7)7y^'S-T 
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[0007] 

izx'ommti. 

[0 0 08] {^m<r>mM<^mmi) m2iim<^mm lo 

mm 1 <r>mm^(^m^iiimmi^^tmsm. 0 s « 

2^zi5\.^x 1 OJinybD-^, i ms«#ia&#gi 

MOSFET, 3 1{i®at#ia!)mE*-^#SS:fll« 
•fSyi^y^ Fig»«JE0^ElilS§. 4 1, 4 2{i;SE 
K1i#)S^S^«l3c-ri>«ii«Eo^fflI!S§. 5 1,5 
2{iJtK#g$rffi«-ri>3WNV-:J', SOL. A 20 

(B, c, ~H) amm^vi-y^ v. +vb ami 

[00 09] miB#yi^y-^ HsoL. a (b, c, ~ 

H) a: $mtoryf-x^'y h'$ijffli^atcfc(t^=&«is 
#S-iEt!rtl.i<^T-, K^yi^y-f KSOL. a (b, 

ry:^m-+VR iz^ii^'timm^ti. fS3S**MOSF 

ET2 i<r>\^u-( yiz^ti^'tii^m^tix^'^l. 

Xs BtrieMOSFET2 1{4, -?-<7)y-;^*^^7yH 30 

fi-^iti:>)5K-houT. a (B, c, ~H) izm^ti 

[0010] mimmmz(^^Emm i , 4 2«, -e 

ix-fiXA'-yry VB cr>WS.y^^S.-th^ti^ix2r>(r> 
mKA 1 a, 4 1 bfcJ:t/4 2a, 4 2 b t J: OlflS^ 
tlTV^T, Z<r>2^(m,tsLA 1 a, 4 1 hUXX/A 2 
a, 4 2b{i, ^ix^tcmVizW^^ti. ^ffy-i^tS^J^^ 

•yrU VB (7)7-7 Xffi^+VB tC^^^tl, «fi, $ 
<*:^^.7>'l<Gtt$gg§^T.|,i:^^tC. 2-?cOffitn;4 1 a. 40 
4 1bj3j:V42a, A2hn'SWfi^yf^V—9 5 I 

i.l>^t,{Cj:»), yi^y-^ HSOL. A (B, c, ~ 

H) ONiBfdtjttsoNraiiL, t5j:y^, yuy^f fs 

OL. A (B, C, ~H) OFFB#tfc{tl)OFFIlll 
H i: LTIS^S^IS . «I<50O NB3fflL*> it/O F F rail 

m^mz«itxwcm.mwmt^-^h j: ptc^ro-ci^ 

S. 50 
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[00 11] mavuy^ vsol. a (b, c, ~ 

H) t*»*»5IBi6«flE(O^EigSS3 Hi, #MOSFE 

T2 i<7)y-xt#y^y>f fsol. a (b, c, ~ 

H ) <^m<^mi£i^E'r^ 2-:»£7)SJJt3 la, 3 1 bt 
X*)m^^tiX\>^X . ^c7)2Oi0«ta3 1 a, 3 1b{i 

mmztm^ti. i(7)-mmM o s f e t 2 1 (j^y- 
:^i:#yuy^ hsol. a (b, c, ~h) <oH{cg^ 
m^yyi'Gizmm^fiitmz. 

20<;0ffifii3 1 a, 3 1 bfflSW, 3y>'N-U—^'5 1 
cO-?^i-X^i5XV:-:iy/^l'~i^5 2<^7-yXiQ=f-\,z 
^m^tlX^'^h. -eLT, #M0SFET2 icoy-x 
t#yL'y'< FSOL. A (B, c, -h ) copacoiESj 
«BEti, #^E|B]g53 ItiiO^E^ix, ^co^)-ff$ix 

-eil-fiVN'yf 'J«EV*>^>^ff[5]S§4 1 , 4 2tCj; t? 

f^^>ixn: 'J 7 r i^yxmjl ( ONKffiLtJ iv^o F Fgi 

tSV-f ^'nro-fe-y-^l lcO^::i:?A^]'-K-hMO 
N. Al, A2 (MON. 81, B2, MON. 01, 
C2,M0N. H1,H2) iZXIl^ti^, 

[ 0 0 1 2 ] -e LT, xii^tvtzim&m^ W9 

)Vm^) {i, v-f ^'nro-te-ytf 1 1 rtt(ixfcflllT# 
SIC.J:'?, #y^y-f HSOL. A (B, C, ~H) 

«oiBiSfi-f$-afc#yu-y>f HSOL. a (b, c, - 
[0013] H?iB-7-f ^^nrn-fe 1 1 {i, i: 

OUT. A (B, C, ~H) *>4>(^ft-^tCj:i5, =S-MO 
SFET2 1 SrX'f yf-y/^lt, ^yU-y^f FSO 
L. A (B, 0, -H) ^ON-OFFigt!l§-ti-|,::i: 

J: 0 , »H<or y^xdf -y FtiJffli**ffibfi«. . 

[ 0 0 1 4 ] ifmmwL<r)mm\<r>^m^WLm 

±M<r)iiOi,zm^^1Xi,t:t>^ «.M0SFET2im 

>f •yf-y/tcj:'), ON-OFF$n/::yvy-^ FSO 
L. A (B, c, ) tfofgirtiBi, "itmrnmuz 

i.r>X-!ifEL^iXh. -eLT, CKOB^COyU-y^f FSO 
L. A (B, C, ~H) <OON^<omiEfcOFFB#0« 
mi-k^-^j:mt^h'0 . ifz. 0NB#C0M0SFET2 1 
(DO NffifjiOii:^tC J: i, O NBt(?5«JI<0±#-^, OFF 
^<7)M O S F E T 2 lll<OM<X«a[<Oii:^(I J: S O F F 

{C, OFF^ • ONB#-e*X-PWCOFFRHlH*JJ:t;fO 
NB3fiL5:iS{tTS)0, {i'?<'5ay>'NV-:?5 1, 52 

[0015] Ep-^, %&m^A 1 x-mta^titzmmizm 

c?V^TONS0fflL*<i6^$ii, 3 5 1 t'Ji, 
^)-Els]SS3 lT'^i-E$tlfct-^ra&«E*<ONgiffl.L 

tlfcii^J^ix, ^-^'|g«l«E*^'ONraffiL*}lT'S.58# 
(IB»lSEON^tfOjEm, IBIftttEOFF^SS 
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■7>f ?nro-fe y-tl IcO^-^A^I^-MVION. A 
1, (MON. B 1. MON. CI, MON. HI ) C 

[00 1 6] tfz, ^Em4 2Ttktii^tltimEizm 
•cfUTOFFBIffiH*<iS^$il, a>'yW-^5 2T 
ti. ^M-EIUSSS 1 T-:«-E$iX7t^-^'»mffi*^0 F F 

mmHbimzti. ^-^j'lEismE^^'oFFKfiHSrM 

tTV^S^ (irail1iE0FFB#(7)iE«B*, igi«EON 10 

B^coMSB^) WiU t-:?lg«ll;EE*^"OFFBSfflHl-:Jl 

Tt'S)^B$ (|gil«JEEOFFB#(0M^B^) WiOcOfV 
MWON. A2, (MON. B2. MON. C2, MO 

N. H2) t,z^1x^'fiA:h^iil, 

100 17] tfz. ONKilLfcit/OFFrafflHti, 
^J-flElHlS84 1 , 4 2{cJ: O/N'-yrUSffiVSrrW-ELTf^ 

i^ti. msi^ZnktXoiz^ ^-^-yr^JMEVco^itl^zmt 

x^<7)mi3^mii-^(^x\ oNmjinmmmiii-ticri 

5 K 5 2t J:!, 2*<7)it!g?f5^fi-^ ( 1 o r 0 ) 

SFET2HCtii:>]§iX|>igi)«#(0NB$: K OF 
FNf: 0) t<7)ffi;^^i>Hi-m;0, lEWfirtONMffcJ; 
t/OF FWftfcv^T. -fii-e'itM^^^I^A^O^iJfflrSrff 

dtcot\ OT, 03fcj:t^@4{c«cfv^-c, mnmm 

, [00 18] (^)»ft^ONB$ 30 

■ ON^ffiL*Sf ( 1.) -C, *»0, OFFfflilHSr^S 
tX\^i, (1) , i;oa^m<i3lj|raSfcLT^rOfl^: 
(,^(7)t\ t-;?iniS& (^E[Hl8S4 K 4 2, ay^V- 
5 K 5 2cOV^-m*») *^'»ST'*& tfM^ilS, 

• 0NSMIL*SI ( 1) OFFSIfflHOT 
(0) . tv-idfeST'^^B^Ji, omiE^mi\iZhh 

tiib. lEnmx'h^bm^ixh. 40 

• ONgieLJa± ( 0 ) OFFBafflHaT 
(0) , tv^d^mJi, ^- 
:?[1]S§ t> L < {ilEtt[lIS5*^'M^t-?> 1. 1 Wiff^fLl. . 

• O NKfflLWi ( 0 ) T', *>0, O F F^fiH $rM 
;e.TV^l, (1) , i:i,^-5igm«i, yu/^HSOL*5M 

[00 19] (n)|gi!)«^OFFB^ 
ffi«l«#OFFii#t:fcv^Ttt, ^mmmix-^tii^ix 

l.^-.:?IEKmE*«0 F Fia<iH5-j|Si t:v^|,0*<iES 
• «®t'J)l.*^<5, 50 
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• 0NPfiL*}1| ( 1 ) t\ OFFPsHfiHS-S 

iTv^i. ( 1 ) , t\>^oi&mmmwmtLx^r^Ki: 

V^co•C. t-rJ'lllSS (#EI1IS84 1, 4 2, ayj^U- 
951.5 2cOO-ril*v) ^^M^TfcSirfM^ni,, 

• ONKfflL*)! ( 1 ) T', OFFfsaUHjaT 
(0) , i:l^aMmTS>I.B§{i, yU-y^ HS0L*5»r 

• ONHfiLJiLh ( 0 ) t', ^--^^ OF FrslHiHJilT 

(0) , m^mmzhhrz.^. ^^-9 

mist L< Jiai8IIIK*«S«T*>S tWBr^fiS. 

• ONIHiLj^Ui (0) T% OFFBgHH^^S 
;t-CC^I. ( 1 ) , i:V^aigllT'S)I.B#{i, OFF^IE^ 

m},zhhfz}ti. i^*t^t'j)StMaif$ixi., Jiih^o 

i^t, 3y>'-?W-:5'51, 5 2tcJ:l.2*c7)Jt«Se* 
Ti^'^'^Pfl-^fc^MO S FET 2 Hcai^}§ill.gM!lfi 

<^t\ :Lfih<m^. ^vz'm%^^\iz\,i, ry^x^ 

[ 0 0 .2 0 ] Mxmmzm^fi \.x%tzXo^z.^ <r>mi 

(n%m>^mi(riwm<r>mm.'A^w.zxfi\t. #m 

m^(nWJA h'SOL. A (B, C, -H) *JiE^(C 

FFBMHS, ^J-E0S4 1, 4 2{cJ:0>'<-yrUSE 
V5r^EtTf^l.J:dtc«fiKUcC:i:T\ SWcfcJtS 
«iliatfOftW4^fflCj:-5-C, A'.yr';«EV*<^i)LT 
t , • ^tlt/C tT O NIHiLfc J:t/fO F FIOilH*^ 

[002 1 ] t^^, ONra<lLfcJ:yOFFraflHi:ffi 
ilSEtSr-E-ti-PiiitSL^ifcKMfti: LTO2*<0t 

o\.zl,tztz^. ■?^:^aTu-t-vfl l<OA:^JK-h^ 
CliitciOs V'f^'orn-fe'yifi 107 

[0 02 2] tfz. j<yTvmEvi^mth^Em^ 

4 1, 4 2t:<J: 0ONrailLfcJ:yOFFra<iH$:f^^ 
■tlXoizUzZbX\ mizmmi:i¥^i-hZti)<X' 
^lXoiz^j:h. 

[0023] (m(ommmm2 ) mz. mMcrmm 
mB2<r>mmmm^iiit^w.iz-^^^xmm-th. ^ 
fc. z(7mm<^mmff)mB2<Dmmi:noiz$,t:<omi 
m(Dmm<r)mm 1 1 mmeommzam m^i:->ifx 

mmi:^L. m^AAi,z-:>\,^x<7)^mBnth. 
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[ 0 0 2 4 ] la 5 imm<r>mmmm 2 (owm.^<r)m^ 
tm^m. 117 {i, mmcom^mmmiTp-tmTh 

1 . 5 2*'<5<^MJt«^ftfi-t^ffiil«-tONI^t O F 

lllOS« iE^fiJBi«#tL-C-7'f i^oro-b 
•y-tl l<0=f:-i' X:t]yi^-hMON . a (MON. b. 10 
MON. c, MON. h) IzAfJ^-^lfzUbcDii^'^^ 

{ 0 0 2 5 ] Ep-ij, BlriEfl^-&)i&[HlS§6 Ofi, 06 Ic^n 

^ 3 yvN-l^-^' 5 1 *>^>oit«S«fi# ( r 
^'yUft^lorp) fclBilft^ (ON : 1 o rOFF : 

0 ) ifixij^tihmi r y H h 6 1 1 . w^t^ 

(ON: lorOFF:0) ifX-^-^iXh-iyj^-^d 
2t.m^ Vf^-.^ 6 2 -CStti^'RiK? iX?^^a3^)«^ 20 

(ON : 1 o rOFF : 0 iORKIgiftft-^ ) tayvNV 
-9 5 2*><i><7)Jt«*g*fi^ (rv^/Ht-^l o r 0 ) 

*^:A:^]$ix&m2r>'Hy-h6 3t. fFiemiryH 

y-h 6 l*»i^c7)Ti'':J';l'tB:']fi#i:m2ryKy-h 

6 3(^r'J-9 )V)^1^m^i}^X-h^iXhi^T'y- b 6 4 

:?);K-MWON. a (MON. MON. MO 

N. h) [ZX-^^tlhi.o\,zm^^fiX\.^h, 
[0026] ^iJ, I17{i, 06CO#^ (A, B. C, 30 
D. EjS) {Cfc(tl.S!l[lfi#0NBJfi:0FFKfCl3{tl. 

l-IBttft-f O NB$c7)0 NKIi L t <7)itiK^*ft^«», 
(P) (i, B,i[tCi3(tl.iEil(t-f-OFF^OOFFiiliH 

t<r)im^m^m.. (a) ciitt5iti.iHBfi^ 

ONB#i:OFFII#<7)f i^':5';Uit^«», (-) DMz 

m^fmm^o mt o f Fi^f>'^';m^«®2r 

XfO F F@3fflHS:iifc tfe^-:S'Sl!«E<7)3g{t«»Sr . 
S^LTV-*!). 40 
[00 271 -etT, HiriB^lTyHy-h6 IT'ti. 
3yy'?U-:J'5 lA>^>c7)Jt«^||fl-f- (igt&ft^ONBJf 
{Cl3(t.5-iESB§fl-t : 1 o rm-^mm : 0 ) tU:*] ( A 
hlEIOfi^ (ON : 1 o rOFF : 0) bcom^^^ 

h^izx*). ^ft-^oNiSf : iTtf^mim^om 

IzmtlEmm: l<7)mzC0^, lEiJfi^ONlBftC 

■t: 0¥^ix^tliiii} (C^) $ixS. 
[00 28] ttz, mti^2Ty}^y--h6 2X'ii. 3 
yAV-^' 5 1 *>4>Oitl!SS«ft-^ (IBiSft-^ONi^t 50 
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mhiE-^mm'^ •. i o rmnmm^ : o )*:>]( e 

jiS) b. 'f WN'-^'6 2T'ffitt*<R!|S§iiJttti:']fi^ 
(ON : 1 orOFF : OWRKffiSrtl^) kcnm^-Bt 
h-ti-lCj: 0 . IEi)fi-^OFF«f : lT-*>O|g|ilft^0F 
FB#Kfc{tSIE^B#«-^: l<7)B#fcc7)^. Wfl-tOF 

Fmcfctt&iE^w/t-f : i*\ ^^c, ^tim\^m 

[0029] -eLT, fnB^ry-h6 4tt)i,^-c. Hlr 
isii 1 ry ¥y- h 6 1 i)^(><^-f>'9fuai:^m^b^2 

TV F^'- h 6 3i3^(^>(r)T=J^il'mUit^(0'J>-'^< b h 
[0 030] BH^; C:<7):tTy-b6 4<OtB^3«# (E 

[0031 ] m-yx. Z(mm<7)m^mm2ff)m&ii- 

XlJiB^i)^ 1 ^(OA^^- hX'Si D ^fzi^. -7^ ^ or 
p-b-y-y-l lcOyyi^^^(,l,zTiflZbi3^mX\ 3 
Mr $ ^> {c<S)«-ft-ri. i b ti^X' § I. .J: 3 tc^rS , 

[0032] .tiUi. ^wmmmmm^mmi.zx m 

[0033] mx.\i. wmmm(^mm-c\i. >'^'■/T'J 

^r^. ^^c, %m<r>m^(mmx'\i. Mm^izanhry^ 

t,\ %m^ffi{mzmthwm<nm'm.^^mzmmt 
i^bmth, 

[0 0 34] 

m,<^nM^mntk\i:mmzh-yx\i, wm<nwm 
mmt^^fmwmwLb. mim&mzm^h 

mmb\mfhm.^WLb. mm^mzmhiic^ 
mica-:j(, ^xm5Mmm'mi,zWi^-fh *>s*^s:W»f 

mtiwmifijLnf.zwmthti-^ti^mm'^ofz 

vtv ttzm y--/i^ayw±^mf,zm^nEmm 
^mh^ 0 <.zm^^tih z b x\ mm^zmihWMsi, 

Eti^txh. ^tnzmtxm^smmt^wmzb 

J: 0 . «at#^^Sf MS: iEiit^ff oZb t/^X't h i. 
'>i.zi'j:it>b\^mmmhixt. tfz. it«3S2fg«0 

mm^c^m^^tammx-ii. m^m^^i mm<^mm^ 
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mth i 1 1= J; o x%sm^i^^<^m-h i o \,zm^^ix 

5 vl t -C. ^^{cBMSrf^Bg-rS t *^T'^ S J: 3 

[011 i^%^^<r>9\^-MMmmx'hh. 
TT.'tm^mx'hh . 

[03 ] i&Bgonsicojg® 1 <r>wm<7)m'^mi^m.^z 

t}ttl»'N' >y X y «Et*H-S O N^i3 il/O F F BIffl 
[04 ] 3%HBO|llift^je®l««ffi#iO^^«iai^lSt^ 
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mm'^mim'k^-tmx'h h . 
mwmx:hh, 

m^\%^fi<rmimw^2mm.^<r)mmmmz 

SOL ywy-f H («85#g) 
10 VB A'-y-f y ( f ) 

10 ayhu—y 

11 V'f DT-D-fe .y ■9- («iai#IEISSiJffll*Sa , 
21 MOSFET 

3 1 ^EHISS {«ia#»«BE^-^#Sb) 

4 1 tW-ffiUlS («JEIifflf^)S¥Se ) 

4 2 ^J-EEIB (lE^ffl^^^Se ) 
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